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ABSTRACT
A combined molecular biological, (bio)chemical and immunocytochcmical study was 
carried out on the role of neuropeptides in the control of the biannual reproductive 
cycle in the female lobster,
K ey  w o r d s : n e u r o p e p t i d e s ,  p r e p r o h o r m o n e s ,  r e p r o d u c t i o n ,  m o u l t i n g ,  m e ta b o l i s m ,  
lo b s te r .
Crustacean hyperglycemic hormones (CHHs) are primarily involved in 
the regulation of carbohydrate metabolism while the gonad-inhibiting 
hormone (GIH), also termed vitellogenesis-inhibiting hormone (VIH), 
inhibits vitellogenesis. Together with the moulting-inhibiting hormone 
(MIH), these neurohormones belong to the C H H /M IH /V IH  neuro­
peptide family (K e l l e r , 1992). All are produced in neuroendocrine
cells o f the medulla terminalis X-organ in the crustacean eyestalk and 
are transported to the neurohaemal sinus gland. Detailed in situ hybrid­
ization and immunocytochemical studies revealed a partial coexistence
o f CHH and GIH ( K a l l e n  & M e u s y ,  1989; D e  K l e i j n  et a i ,  1992).
The function of GIH in the female lobster may concern the inhibi­
tion of the onset o f vitellogenesis (S oyez  et a i , 1987). However, as GIH 
also occurs in male lobsters (De K l e i j n  et a l ,  1992) another role o f GIH 
has to be considered. After characterization o f preproGIH, pre- 
proCHH-Aj preproCHH-B and structure comparison with crab pre- 
proMIH, we found that GIH together with MIH belongs to a separate 
group of the C H H /M IH /V IH  family (D e K l e i j n  et al> 1994, 1995). 
Also because of the fact that, in contrast to CH H  mRNAs, GIH mRNA  
is present only in the eyestalk, GIH may be an important modulator of 
synthesis or release of hormones involved in the reproduction and/or  
moulting processes (De K le i j n  et a l , 1994).
The multifunctionality of CHH has already been demonstrated in a
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number of cases. While all CHH isoforms have a hyperglycemic effect, 
CHH-B also stimulates oocyte growth (T e n s e n  et al., 1989) and CH H - 
A may have hyperglycemic and moult-inhibiting activity (C hang et a l , 
1990). The effects of eyestalk ablation and implantation of thoracic/ 
abdominal ganglia indicate the presence of a vitellogenesis-stimulating 
hormone (e.g. A ik e n  & W a d d y , 1980). These results, in combination  
with recent studies showing that CHH-A and CHH-B mRNAs occur in 
the nervous system outside the optic ganglia, indicate that CHH is also 
involved in the control of reproduction and moulting (De K l e ij n  et a l ,
1995).
In order to obtain more information on the synthesis, storage, 
release and other possible function(s) of CHH-A, CHH-B and GIH  
during the reproductive cycle, we measured the levels of the corre­
sponding mRNAs in the X-organ, the storage of the peptides in the 
neurohem al organ and the hemolymph peptide levels at different 
stages of the female reproductive cycle. A high CHH-A mRNA level 
was found in the previtellogenic stage, whereas CHH-B m RNA levels 
were higher in the mature and the previtellogenesis stages when com ­
pared to the other stages. During previtellogenesis, high storage levels 
of both CHHs were observed in the sinus gland. In the hemolymph, the 
total amount of CHH (CHH-A plus CHH-B) was high only during 
maturation. As to GIH, a low level of mRNA in the X-organ and a low 
amount of the GIH-I isoform in the sinus gland were found only in the 
immature stage. In contrast, GIH hemolymph levels were high during 
the immature and previtellogenic stages. We conclude that CH H -A  
and CHH-B are probably involved in triggering vitellogenesis, in 
which CHH-B may stimulate oocyte maturation before spawning and 
GIH may prevent vitellogenesis in the ovary. The balance between the 
hemolymph levels of CHHs and GIH may regulate the synchroniza­
tion of reproduction and moulting during the bi-annual reproductive 
cycle of the American lobster.
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